Screening regulatory sequences from bacterial artificial chromosome DNA of alpha- and beta-globin gene clusters.
In the forthcoming postgenomic era, identification of regulatory DNA sequences is becoming increasingly important for characterizing DNA-binding proteins and for elucidating the regulatory mechanisms of gene expression. Presently, there lack efficient methods to broadly screen and identify DNA regulatory elements on a large scale. We established herein an efficient strategy to screen regulatory sequences from bacterial artificial chromosome (BAC) DNAs containing human alpha- and beta-globin gene clusters based on polymerase chain reaction and electrophoretic mobility shift assay (EMSA) techniques without purified transcription factors. Twenty-three subclones derived from alpha-BAC DNA by bulk EMSA selection retained the ability to bind nuclear proteins of K562 cells when retested by EMSA. In 19 clones sequenced, 14 are identical to those registered in GenBank and five have one base difference. All of the 24 randomly picked beta-BAC clones showed specific binding with nuclear proteins of K562 cells. In 11 clones sequenced, eight are identical to those registered in GenBank and three have one base difference. This approach could be particularly powerful if combined with other systematic methods for identifying cis-regulatory DNA elements.